Intranasal insulin activates Akt2 signaling pathway in the hippocampus of wild-type but not in APP/PS1 Alzheimer model mice.
Type 2 diabetes mellitus (T2DM) increases the risk for Alzheimer's disease (AD). Human AD brains show reduced glucose metabolism as measured by [18F]fluoro-2-deoxy-2-D-glucose positron emission tomography (FDG-PET). Here, we used 14-month-old wild-type (WT) and APPSwe/PS1dE9 (APP/PS1) transgenic mice to investigate how a single dose of intranasal insulin modulates brain glucose metabolism using FDG-PET and affects spatial learning and memory. We also assessed how insulin influences the activity of Akt1 and Akt2 kinases, the expression of glial and neuronal markers, and autophagy in the hippocampus. Intranasal insulin moderately increased glucose metabolism and specifically activated Akt2 and its downstream signaling in the hippocampus of WT, but not APP/PS1 mice. Furthermore, insulin differentially affected the expression of homeostatic microglia markers P2ry12 and Cx3cr1 and autophagy in the hippocampus of WT and APP/PS1 mice. We found no evidence that a single dose of intranasal insulin improves overnight memory. Our results suggest that intranasal insulin exerts diverse effects on Akt2 signaling, autophagy, and the homeostatic status of microglia depending on the degree of AD-related pathology.